A new mathematical/computational methodology is presented for large-eddy simulation (LES) of two-phase turbulent reacting flows and specifically for turbulent spray combustion. In this methodology, the subgrid combustion is modeled with a PDF-based two-phase subgrid LES model, termed the filtered mass density function (FMDF) and the liquid phase is simulated with a Lagrangian spray model. The LES/FMDF is implemented via an efficient numerical method. In this method, the filtered compressible Navier-Stokes equations are solved with a generalized, high-order, multi-block, finite differencing scheme. However, the spray and the FMDF are implemented with droplet and particle methods. The LES/FMDF model is employed in conjunction with nonequilibrium and equilibrium reaction models and reduced and detailed chemical kinetics mechanisms for simulations of various single-and multi-phase turbulent (non-)reacting flows including those in internal combustion and gas turbine engines. The model can capture the complex interactions among the turbulence, the spray and the combustion and is able to accurately predict the available experimental and numerical (DNS) data Bio: Farhad Jaberi is a Professor of Mechanical Engineering and director of Computational Fluid Dynamics (CFD) Laboratory at MSU. The CFD lab personnel include 3 faculty members, 20 graduate students and 2 postdocs. Dr. Jaberi is coordinating and managing all research efforts and educational activities at the lab. His own research is focused on turbulence, mixing and reaction, large scale and high performance computations, statistical modeling, multiphase transport and propulsion. He has published extensively on direct numerical simulations (DNS) and large eddy simulations (LES) of turbulent mixing and reacting flows.
